Annular pancreas, the second most common anomaly of the pancreas, is the development of a ring of pancreatic tissue that surrounds and often embraces the duodenum. It was first described by Tiedelmann in 1818 and named "annular pancreas" by Ecker in 1862 \[[@CIT0001]\]. It is usually present in childhood, with symptoms due to duodenal obstruction. In 50% of cases, clinical manifestations become visible after childhood, with abdominal pain, chronic duodenal obstruction, peptic ulceration, obstructive jaundice, pancreatitis, and pancreatic head mass \[[@CIT0002], [@CIT0003]\]. Therefore, duodeno-jejunostomy is usually applied to relieve strictures caused by such an annulus. Bypass surgery is the treatment of choice \[[@CIT0004]\].

Primary duodenal carcinoma is rare and represents 0.3% of all gastrointestinal malignancies and 25--35% of malignant tumours of the small intestine \[[@CIT0005], [@CIT0006]\]. Resectability and the presence of distant metastatic disease are the strongest determinants of outcome for patients with duodenal adenocarcinoma. In cases of cancers of the first and second part of the duodenum, the most common procedure is pancreaticoduodenectomy. Despite advancements in techniques of diagnosis and resection and decreased perioperative mortality and morbidity, 5-year survival varies from 37% \[[@CIT0007]\] to 57% \[[@CIT0008]\].

Malignancy in the setting of annular pancreas is an unusual event, and hence only a few cases associated with pancreatic carcinoma, ampullary carcinoma, and cholangiocarcinoma have been reported \[[@CIT0009]--[@CIT0013]\]. Only 1 case of annular pancreas associated with duodenal carcinoma has been reported, but without description of the follow-up \[[@CIT0014]\]. We report a case of duodenal carcinoma in a patient with an annular pancreas treated with radical surgery with complete follow-up data.

A 53-year-old lady suffered from nausea, post-prandial fullness, and vomiting, and weight loss. She was diagnosed (endoscopy [Figure 1](#F0001){ref-type="fig"}, CT scan of the abdomen [Figure 2](#F0002){ref-type="fig"}) to have duodenal obstruction with gastric bezoar. The upper intestinal contrast study findings of annular filling defect in the duodenum, prestenotic dilatation, and reverse peristalsis in the proximal segment were suggestive of annular pancreas. A pathology report of the endoscopic biopsy material taken from the stenotic part of the duodenum revealed suspicion of malignancy, i.e. atypic cells. The patient was scheduled for a laparotomy with intraoperative pathological investigation of the suspected lesion, and if malignancy is proven a pancreaticoduodenectomy is anticipated. During the operation a band of fibrous (probably pancreatic) tissue of hard texture encircling the second part of the duodenum was found ([Figure 3](#F0003){ref-type="fig"}). Division of the pancreatic ring was done and the abnormal tissue sent for immediate pathology. Once malignant diagnosis was confirmed, and classical Kausch-Whiple pancreaticoduodenectomy with standard lymphadenectomy was done without perioperative complications. The resection specimen had been routinely fixed in buffered 10% formaldehyde and embedded in paraffin wax ([Figure 4](#F0004){ref-type="fig"}). Operative time was 300 min, and blood loss was 420 ml. The postoperative course was uneventful; therefore, the patient was discharged from the hospital on the sixteenth postoperative day. A definitive pathological report confirmed tubular carcinoma (G2) of the duodenum associated with the annular pancreas with no lymph node involvement (pT2N0M0) ([Figures 5](#F0005){ref-type="fig"}--[8](#F0008){ref-type="fig"}). No adjuvant chemotherapy was administered. The patient was followed-up every 3 months thereafter for the first 3 years. In the first (2008) and second year (2009) of the follow-up, abdominal CT-scan was done without signs of recurrence. After 54 months the patient became heavily jaundiced and cachectic, and was therefore hospitalised. Advanced loco-regional recurrence was found on MR cholangiogram, with no liver metastases. The patient died, and no autopsy was performed.

![Endoscopic view of the duodenum showing ulceration with duodenal stenosis at the second portion](PG-11-26943-g001){#F0001}

![Computed tomography scan image revealing a significant dilatation of the stomach with bezoar and the proximal duodenum](PG-11-26943-g002){#F0002}

![Intraoperative view of the annular pancreas encircling the second part of the duodenum](PG-11-26943-g003){#F0003}

![Cross-sectional view showing the duodenum surrounded by the pancreas tissue (annular pancreas)](PG-11-26943-g004){#F0004}

![Tubular adenocarcinoma of the duodenum. Neoplastic tubules border on normal duodenal glands (four-micron sections of representative blocs of the lesion were stained with haematoxylin and eosin (H + E); 100×)](PG-11-26943-g005){#F0005}

![Tubular adenocarcinoma of the duodenum. Neoplastic tubules border on normal duodenal glands (four-micron sections of representative blocs of the lesion were stained with haematoxylin and eosin (H + E); 200×)](PG-11-26943-g006){#F0006}

![Neoplastic infiltrate of the muscular coat of the duodenum encompasses both an inner circular layer and an outer longitudinal layer (H + E; 100×)](PG-11-26943-g007){#F0007}

![Fragment of the pancreas (annular pancreas), which is not involved in cancerous infiltrate (H + E; 100×)](PG-11-26943-g008){#F0008}

Annular pancreas is a rare congenital abnormality, and in adult patients it presents with clinical features that differ from those seen in newborns \[[@CIT0015]\]. Duodenal obstruction is a rare symptom of annular pancreas in adults. It is necessary to remember about the coexistence of the annular pancreas when patients with pancreatic or periampullary malignancies are complicated with unexpected obstruction of the second portion of the duodenum in proportion to the size \[[@CIT0009]\]. Features in the adult patient include peptic ulceration, duodenal obstruction, acute pancreatitis, and obstructive jaundice. Treatment strategies for annular pancreas with obstructive jaundice remain controversial, but usually pancreaticoduodenectomy is necessary \[[@CIT0002]\]. In adult patients pancreatic head malignancy usually produces jaundice, and more rarely duodenal obstruction. Nearly always the main cause of this clinical picture is pancreatic head carcinoma, but pancreas annulare should be taken into consideration. The duodenal ring should always be verified on pathological examination since it may harbour this rare type of adenocarcinoma.

In adult patients with duodenal obstruction due to annular pancreas, consideration of associated or coexisting duodenal malignancy is mandatory. Only radical surgery (pancreaticoduodenectomy) may provide long-term survival in such cases.
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